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Abstract

Our raptor rehabilitation program treated 1693 raptors between 1974-1980 and re-
leased 648. The purpose of this paper is to describe 38 recoveries or resightings of band-
ed, color-marked or radio-tagged birds. Annual release rates (no. released/no. treated)
showed a gradual increase during the period. These rates did not seem to be related to
size of the patient but more to the relative severity of the injury or illness causing its ad-
mission. Release rates were lower for strigiforms (26.5%) than for falconiforms (37.2%)
and a greater proportion of released strigiforms (8%) were recovered than of released
falconiforms (2.4%). However, more falconiforms were recovered within 6 weeks post
release (54.5% of releases vs. 21.4% for owls). On the average falconiforms were recov-
ered over 10 times further (316.5 km) from the release site than were strigiforms (30.7
km). Length of post-release survival did not seem to be related to the severity of the
original problem requiring rehabilitation. Color-marked Bald Eagles were resighted for
up to 2 years after release, as far as 364 km from the release site, and two released birds
were observed tending nests. Marked eagles released in wintering areas behaved sim-
ilarly to other eagles already present in the area.

Introduction

In a recent survey (Duke, 1978) of holders of U.S. Fish and Wildlife Service wildlife
rehabilitation permits, it was found that there are approximately 225 active raptor re-
habilitation programs in the United States. These programs have a potential for han-
dling over 7000 raptor patients per year (Ibid.), and, therefore, could release thousands
of rehabilitated raptors annually. Only a few of these programs have been described in
scientific journals (Wisecarver and Bogue, 1974; Fuller et al., 1974; Snelling, 1975; Re-
dig and Duke, 1978) and there is little information available on the success of released,
rehabilitated raptors (Servheen and English, 1976 and 1979; Olsen and Olsen, 1980).

Rehabilitation programs can perform several important functions and provide a num-
ber of worthwhile services. Rehabilitators learn to recognize, as well as to treat, many
kinds of medical and surgical problems. This knowledge is of value in treating not only
wildlife but also wild animals held in zoos, captive propagation programs and research
projects. Information on the relative significance of common medical problems might be
considered in management plans for wild populations. Perhaps most importantly, such
knowledge provides direction and impetus for both basic and clinical research (e.g., Re-
dig et al., 1980).
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Most rehabilitation programs are active in public education and those associated with
colleges and universities may provide formal coursework and possibilities for graduate
research projects. Rehabilitation programs provide crippled, but otherwise healthy ani-
mals for zoos, research projects, and captive propagation efforts and hold animals con-
fiscated by law enforcement officials. Rehabilitation programs associated with public
agencies or other institutions generally provide them with very positive publicity.

Lastly, wildlife rehabilitation saves lives and returns many animals to their respective
breeding populations. These returns have their greatest biological significance when
they involve endangered species, but saving non-endangered species is humane and pro-
vides experiences necessary to develop and maintain expertise for work on endangered
species. Information on post-release success of rehabilitated birds is essential in eval-
uating this aspect of the significance of rehabilitation programs.

Our rehabilitation program grew out of physiological research on raptors begun in
1971. Between January 1, 1974, when we began maintaining more complete records,
and December 31, 1980, 1693 raptors (Table 1) and nearly 1000 birds of other species
have received care. These numbers include 144 Bald Eagles (Haliaeetus leucocephalus),
24 Peregrine Falcons (Falco peregrinus), 25 Ospreys (Pandion haliaetus) (Table 1) and
one Whooping Crane (Grus americana). Most of the raptor patients we receive have
been injured by humans (shooting or trapping, 32%), by accidents involving man-made
obstacles (power lines, automobiles, plate-glass windows, etc., 38%), by contact with
poisons, oil spills, etc. (2%), or by removal of nestlings from the nest or nest area (13%).
Thus, we handle few cases involving illnesses or injuries associated with natural causes
of raptor mortality and probably have little effect on natural selection pressures on rap-
tor populations. An annual average of 37.5% of our patients die or are euthanized usual-
ly within the first 24 hours after they are received. About one-fourth (24.9%) become
permanent cripples which are transferred to research or breeding programs or into zoos.
The remaining proportion of our patients, approximately 38%, is released.

The objective of this paper is to describe the 38 recoveries or resightings so far ob-
tained from the 648 raptors released by our program.

Methods

The specific procedures used in our clinical rehabilitation efforts will not be described
herein because they have been described elsewhere (Fuller et al., 1974; Redig and Duke,
1978). We will, however, briefly discuss pre-release procedures.

Adults and free-flying immatures assumed to have developed hunting skills, etc. prior
to admission are handled differently than birds received as nestlings. When adults are
believed to have successfully recovered from injuries or illnesses they are fitted with jes-
ses, attached to a 30 m leash and test flown. If their flight appears to be normal, daily
test flights, or exercise periods, are continued until their flight is strong and they are ca-
pable of making extended flights without abnormal fatigue. Large falcons, which seem
to lose physical condition more rapidly when not exercising than other falconiforms, are
given more extended periods of reconditioning before release utilizing standard falconry
techniques. Some birds are returned to their point of capture for release, or particularly
in the case of endangered species, are transported or shipped via air freight to appropri-
ate release points depending on the season. Most, however, are released in or near the
metropolitan (Twin Cities) Minneapolis and St. Paul, Minnesota area in appropriate
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habitat. The Twin Cities Arsenal Compound has been a common release site (Tables 2
and 3). It has an area of approximately 1340 ha, it has little human activity, it is largely
undeveloped, and it is on the northern edge of the metropolitan area so it serves as a
large refuge and an ideal release area. ‘

Orphans or nestlings, without an illness or injury which are brought to our clinic are
returned to their own nest or to a foster nest as soon as possible. Injured nestlings, or im-
matures believed to have had insufficient time to have developed adequate hunting
skills, are “hacked” by standard procedures after a reconditioning program. Hacking has
usually been handled by experienced falconers or biologists at refuges, nature centers or
isolated rural areas.

All released birds were banded with U.S. Fish and Wildlife Service bands of appropri-
ate sizes under the permit of one of the authors (W. Jones). Bald Eagles were banded
and also color-marked or tagged with patagial or leg-band streamers by Dr. L. D. Fren-
zel of the Entomology, Fisheries and Wildlife Department, University of Minnesota, St.
Paul, MN 55108. Four Bald Eagles were radio-tagged, released in wintering areas com-
monly used by eagles near Moline, 1L, and subsequently observed and radiotracked by
Dr. T. C. Dunstan and his graduate students of the Department of Biological Sciences,
Western Illinois University, Macomb, IL 61455.

For purposes of evaluating the success or failure of released rehabilitated raptors de-
scribed in this study, we considered 6 weeks of survival to be a minimum standard of
success. Red-tailed Hawks (Buteo jamaicensis) die of starvation in 2-3 weeks without
food (Dobbs, 1980). Presumably smaller birds would succumb more rapidly. Thus, 6
weeks survival indicates that a released bird has at least acquired the ability to forage
and feed itself.

Results and Discussion

Our average annual release rate for all species (number released/number treated) ap-
pears to be better in the period 1977-80 than prior to that period (Table 1); we hope
this is indicative of increased clinical skills and improved success in rehabilitation. The
recent release rate is similar to those reported by Snelling (1975) (39.6%) and Wisecar-
ver and Bogue (1974) (47%).

Size of the patient did not seem to be a factor in determining the success of rehabili-
tation or the average annual proportion of releases. Release rates for the smaller owls
(viz. Screech Owl, Otus asio; Long-eared Owl, Asio otus; Short-eared Owl, Asio
flammeus; Saw-whet Owl, Aegolius acadicus) excluding the Burrowing Owl (Speotyto
cunicularia) and Boreal Owl (Aegolius funereus) because we’ve handled only one of
each (Table 1), averaged 26.7% per year. For the larger owls (Great Horned Owl, Bubo
virginianus; Snowy Owl, Nyctea scandiaca; Barred Owl, Strix varia; Great Gray Owl,
Strix nebulosa) the mean rate was 26.2%. The average release rate for the smaller fal-
coniforms (Cooper’s Hawk, Accipiter cooperii; Sharp-shinned Hawk, Accipiter striatus,
Red-shouldered Hawk, Buteo lineatus; Broad-winged Hawk, Buteo platypterus; Merlin,
Falco columbarius; American Kestrel, Falco sparverius) was 39.6% and for the larger
ones (Turkey Vulture, Cathartes aura; Goshawk, Accipiter gentilis; Marsh Hawk, Circus
cyaneus; Rough-legged Hawk, Buteo lagopus; Ferruginous Hawk, Buteo regalis; Red-
tailed Hawk; Swainson’s Hawk, Buteo swainsoni; Golden Eagle, Aquila chrysaetos; Bald
Eagle; Osprey; Gyrfalcon, Falco rusticolus; Prairie Falcon, Falco mexicanus; Peregrine
Falcon) (Table 1) it was 34.8%. The average annual release rate for Bald Eagles, 46.5%,
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was higher than the mean for all falconiforms together but was not the highest release
rate (Table 1) for individual species. A relatively higher rate might have been expected
because eagles are large and somewhat easier to repair surgically. Also, endangered spe-
cies are shipped to us via air freight so receive relatively more rapid attention to their
injuries and receive “V.I.P.”" treatment while under our care.

Averages for release rate for certain species may be distorted upward or downward
by a problem or situation peculiar to that species. Among the small species most com-
monly admitted for our care are Kestrels and Screech Owls. Both of these species have
high average annual release rates (Table 1) due primarily to the large number of nest-
lings of these species received each year. They may be hacked-out with little or no med-
ical attention, allowing a high release rate. Red-tailed Hawks, Great Horned Owls, and
Bald Eagles are the commonest of the large species we handle. All three, but particu-
larly the latter two species, seem to be prone to injury in mammal traps. Analysis of our .
records indicates that mortality is higher in trapped raptors than for raptors receiving
any other type of injury. Additionally, trapping injuries invariably result in loss of toes,
feet, or an entire limb so that victims may not be releasable. Death or loss of limbs both
reduce release rates. Therefore, while release rates do reflect a measure of success (or
lack of success) in rehabilitation, they do not necessarily directly reflect a level of exper-
tise in medicine or in surgical repair, i.e., such rates may be obtained by hacking pro-
cedures requiring little or no surgical or medical expertise.

As indicated above, average annual release rates for strigiforms are lower than those
for falconiforms. In our experience, owls in general are no better or poorer risks for re-
habilitation than falconiforms. The poorer release rate of owls is probably due to their
being admitted with more serious medical problems (e.g., trapping), and thus, problems
more difficult to handle.

Using our criterion for success of 6 weeks survival post-release, only 21.4% of recov-
ered owls were recovered within 6 weeks after release (Table 2). Over half (54.5%) of
the recovered falconiforms were recovered within 6 weeks postrelease (Table 3). This
should not, however, be interpreted as a greater success at rehabilitating owls than
hawks nor as indication that rehabilitated owls are more likely to survive than hawks
since an overall greater proportion of released owls (14 birds or 8% of those released)
were recovered than of released falconiforms (11 birds or 2.4% of those released) (Tables
1,2, and 3). We can’t be sure of the reasons for this differential post release success. The
falconiforms listed in Table 3 are likely to inhabit open or aquatic (Bald Eagles) areas,
except for Broad-wings, so ought to be more easily found if dead or dying than the owls
(Table 2) all of which tend to be more secretive and to inhabit more forested areas
where visibility is limited. So, there may be no difference in post release success, but
rather a difference in the likelihood of finding dead or dying owls vs. hawks.

The proportion of recoveries per released rehabilitated raptor (8 and 2.4% for falconi-
forms and strigiforms, respectively) may be higher for our project than in other projects.
Snelling (1975), who banded and released 53 raptors, had one recovery, viz. a Red-tailed
Hawk found 3 weeks post release at 5 km from the release site with a rebroken leg frac-
ture. Wisecarver and Bogue (1974) released 76 raptors and had no recoveries. Our high
recovery rate is hopefully mainly a result of the fact that most birds were released near
a large human population center thus increasing the likelihood of dead or dying birds
being discovered.
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Length of post release survival does not seem to be related to the severity of the in-
jury or illness requiring the original admission to our clinic. One of the two Great
Horned Owls recovered in less than 6 weeks after release (Table 2) was admitted with
fractures of both wings—an extremely serious problem. However, the other bird was ad-
mitted with an eye inflammation and emaciation—not nearly as serious nor requiring as
long a period of treatment. Five of the six falconiforms recovered in less than 6 weeks
after release had wing fractures when originally admitted for rehabilitation. Even
slightly improper wing function after release could easily be cause for poor surviv-
ability. Again, however, one of the shortest survival times was recorded for the sixth re-
covered falconiform, a Broad-winged Hawk admitted with only a mild concussion
(Table 3).

The data (Tables 2 and 3) indicate a higher proportion of recoveries from releases in
1974-1977 than from releases in 1978-1980 (16 vs. 9). This difference may indicate less
medical expertise during the earlier period. It is more likely, however, an indication that
longevity in released rehabilitated raptors is approximately equal to that in raptors not
having experienced rehabilitation, i.e., most raptors, whether released following reha-
bilitation or naturally fledged during the period 1974-1977, probably would be ex-
pected to be dead, and thus recoverable, by 1980. A smaller proportion of birds released
in 1978-1980 would be expected to have died from natural causes by the end of 1980.

Recovery data indicate, that, on the average, owls were recovered only 30.7 km from
their point of release (Table 2) while falconiforms traveled more than 10 times farther,
or 316.5 km on the average, between the release site and the point of their recovery
(Table 3). However, hawks released during migration times moved, on the average, 496
km while those released during non-migration times moved only 23.4 km. So, this differ-
ence occurred because many species of hawks are migratory and many releases were
during a migratory season.

No hacked hawks were recovered while three hacked Barred Owls were recovered
from 87-620 days post release (Table 2). This difference is probably not significant rela-
tive to success of hacked hawks vs. owls and we have no explanation for it. Con-
tirmation of success of a released nestling Barn Owl (Tyto alba) is provided by Marti and
Wagner (1980) who discovered the owl nesting about 1 year after it and seven others
had been placed in foster nests. The owl was found 60 km from the foster nest.

Color-marked Bald Eagles were resighted up to 2 years after release and as far as 364
km from the release site (Table 4). One-half of the resightings occurred within 2 weeks
post-release so provide little information on post release survival. However, the other
half of the resightings occurred from about 6 months to 2 years post-release and includ-
ed two birds involved in nesting and raising young (Table 4). We feel that this resighting
information, particularly that pertaining to the two birds observed tending nests, is ex-
cellent evidence of the value of rehabilitation.

The radiotracked Bald Eagles (Table 4) were also visually observed intensively on the
wintering area. Their behavior, with respect to other wintering eagles, appeared to be
normal with the exception of the one-footed bird. The latter tended to roost alone and
to avoid conflicts over food (mostly waterfowl carcasses) although it did appear to find
sufficient food and it remained healthy in appearance. Further observations of these ra-
diotracked birds and of several others currently under observation will be reported in
more detail elsewhere.

Servheen and English (1976 and 1979) also released rehabilitated color-marked and
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radio-tagged Bald Eagles. Six birds released between 1972-1975 were observed or mon-
itored from 6-83 days on the wintering area and were detected as far as 108.6 km from
the release site. Birds which could be observed at the release site appeared to remain
healthy and behaved similarly to wild birds at the release site. Eleven other eagles re-
leased on a wintering area between 1975-1978 remained in the area up to 45 days, also
appeared to behave normally and were believed to have dispersed from the area at the
same time and in the same general direction as the wild eagles. A total of 37 sightings
was reported on these birds, one at 332 km from the release site. The availability of col-
or-marked eagles provided valuable information on wintering and dispersal behavior as
well as information on survival of released rehabilitated eagles.

Matters that might be considered in releasing rehabilitated or captive raptors have
been offered by several authors. Snyder and Snyder (1974) found that mortality due to
encounters with humans was greater in Cooper’s Hawks which were closely observed as
nestlings and/or weighed and handled, than in Cooper’s Hawks with little exposure to
man. This would indicate that captivity and the procedures necessary for rehabilitation
might increase the vulnerability of rehabilitated birds upon release. We feel that this
may be a greater problem in nestlings brought into captivity for rehabilitation than in
adults since adults appear to associate humans with danger while nestlings usually do
not. We return nestlings to their own or to foster nests as rapidly as possible to avoid un-
due tameness or imprinting on humans. However, while we make no effort to tame ei-
ther nestlings or adults in our care, we know of no way of offering treatment without
handling and exposure to humans.

Olsen and Olsen (1980) report that the release of a Wedge-tailed Eagle (Aquila an-
dax) (previously held in a zoo and apparently not imprinted) failed because of the bird’s
aggressiveness towards humans and discussed the possibility that raptors be taught to
fear humans before release. Again, we would expect a fear of humans to be normal in
adult raptors with little or no previous exposure to man and we would object to most
procedures producing outright fear of humans from patients in our care. We agree with
Cooper and Gibson (1980) who describe medical and behavioral considerations impor-
tant in evaluating a patient’s preparedness for release, in that birds which are too tame
or too imprinted to be expected to survive successfully after release should not be re-
leased. These birds can be turned over to captive propagation or research programs or
to zoos or possibly hacked in very remote areas by experienced individuals. Even after
such hacking some birds may still seek humans and injure them or be injured by them.
On the other hand, despite the poorest of release conditions or pre-release consid-
erations some birds may still do quite well. Marti and Wagner (1980) describe the case
of a tame, Barn Owl, imprinted on humans, which escaped from an aviary and was
found nesting 6 months later. This is remarkable, both that the bird survived without
prior hunting experience and that she paired with an owl] after imprinting on humans.

We have calculated the 1980 cost of raptor rehabilitation for our program, including
all medications, x-rays, surgical costs, and nursing and veterinary salaries, to be $313.00
per bird released; considering only our most common endangered patient, the cost is
$3885.00 per Bald Eagle released. Rehabilitation may be therefore, a relatively in-
expensive management technique considering the cost per individual of translocations
and captive propagation, which result in releases of fledglings several years away from
breeding age, or even of habitat manipulation or nest protection for endangered species.

In conclusion, we believe that raptor rehabilitation is worthwhile even if it only helps
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in learning to recognize medical problems in wild raptors, or even if it only helps to
educate the public as to the value of birds of prey, or even if it only provides subjects
for research and captive propagation efforts. However, as our data indicate, many reha-
bilitated birds are released, and recovery data indicate that many may sustain approx-
imately normal longevity. Released birds may, as proven by observations of color-
marked Bald Eagles, contribute to wild populations via reproduction.
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RAPTOR REHABILITATION WORKSHOP OFFERED

The Indianapolis Zoo is sponsoring a Raptor Medicine and Rehabilitation Workshop
on April 24, 1982 from 9 a.m. to 6 p.m. Dr. Pat Redig of the College of Veterinary
Medicine, University of Minnesota, will be the speaker. The workshop will include diag-
nostic procedures, anesthesia, surgery, medicine and more. The registration fee of
$25.00 includes lunch; the registration deadline is April 19, 1982. For further informa-
tion, please write to Indianapolis Zoo, Education Dept., 3120 E. 30th Street, In-
dianapolis, IN 46218.



